Two new clerodane diterpenes 4 and 3, along with four known constituents, including neocleroda-3,13-diene-15,16-olide-18-oic acid (1), stictic acid (2), hautriwaic acid (5), and 15,16-epoxy-19-hydroxy-1,3,13(16),14-clerodatetraen-18-oic acid (6), were isolated from stems and leaves of Dodonaea viscosa. Their structures were elucidated by spectroscopic methods, including one-and twodimensional NMR experiments (COSY, HMBC, HMQC, and ROESY).
Introduction
Dodonaea viscosa, belonging to the Sapindaceae family, is a staff bushy plant mainly distributed in southern and southwest China [1] . As recorded in the pharmacopoeia of China, it has been used as a Chinese traditional medicine for wound healing and treatments of detumescence and detoxification [2] . Recently, it has been reported that the extract of Dodonaea viscose has anti-inflammatory, antimicrobial and antifungal and smooth muscle relaxant activities [3 -6] . Previous studies revealed that this plant mainly contain flavones and clerodane diterpenes [7, 8] . As part of our continuing research on novel biologically active compounds from Chinese traditional medicine, two new clerodane diterpenes and four known compounds were isolated from the leaves and stems of this plant (Fig. 1) . In this paper, we describe the isolation and structure elucidation of the new clerodane diterpenes 3 and 4.
Results and Discussion
Compound 4 was isolated as colorless needleshaped crystals. The molecular formula was determined to be C 24 (Table 1) [9 -11] . HMBC cross peaks (Fig. 2) were observed between H-22 and C-21, between H-24 and C-23, between H-16 and C-14 and C-21, and between H-15 and C-13 and C-23. The observation of 1 H-1 H COSY correlations between Me-21 and H-22, between Me-24 and H-23, and between H-15 and H-14, together with the HMBC data, led to the identification of an oxidized furan ring.
The relative stereochemistry of compound 4 was elucidated by the ROESY experiment (Fig. 3 ). ROESY correlations observed for H-10/H-6β , H-10/H-8, H-6β /H-8, and H-19/H-20, suggested that two sixmembered rings were trans-oriented and existed in twist-chair and chair conformations. The H-10 proton was in β -position and Me-19, Me-20 and Me-17 were in α-position. These assignments were consistent with the configurations of H-10, Me-19, Me-20, and Me-17 of ent-clerodane-type diterpenes reported in the literature [12] . Furthermore, the evident ROEs of H-12/H-14, H-14/H-15, and H-16/H-12 implied that H-12, H-14 and H-15 are located on the same side of the furan ring, and ROE correlations H-14/H-11 and H-11/H-6α indicated that H-14, H-15 and H-16 have α-orientation. Thus, compound 4 was elucidated as a new ent-clerodane diterpene and named as visclerodol acid.
Compound 3 was obtained as colorless needleshaped crystals and found to possess the same molecular formula as 3 based on the HR-ESI-MS (m/z = 331.1918, calcd. 331.1915, [M-1] − ), 1 H and 13 C NMR data. 1 H-1 H COSY, HMQC and HMBC experiments established that 3 had the same planar structures as the previously reported compound hautriwaic acid [13] . The distinct differences were that the signal of C-19 at δ C = 71.8 in the 13 C NMR spectrum is shifted downfield, and the one of H-20 at δ H = 0.61 is shifted upfield in the 1 H NMR spectum compared to the corresponding signal of the known compound (δ C = 65.1, δ H = 0.75 resp.) due to different configurations at C-19 and C-20. ROE correlations were observed between H-6β and H-7β , H-7β and H-20, H-7β and H-19, H-10 and H-20, as well as between H-7β and H-19, revealing that the two six-membered rings were fused with a cis-orientation and H-19, H-20, and H-10 were all β -configurated. Thus, compound 3 was defined as vishautriwaic acid. Compound 3 is a new stereoisomer of the known compound hautriwaic acid.
Experimental Section

General
Optical rotations were measured on a Horiba SEPA-300 polarimeter. IR spectra were recorded on a Bruker Tensor 27 spectrometer with KBr pellets. Both 1D and 2D NMR experiments were performed on a Bruker AM-400 or DRX-500 spectrometer with tetramethylsilane (TMS) as the internal standard. The ESI-MS was recorded with a VG Autospec-3000 spectrometer. The HR-ESI-MS was recorded with an API QSTAR Pulsar 1 spectrometer. Column chromatography was performed on silica gel (200 -300 mesh; Qingdao Marine Chemical Ltd., Qingdao, People's Republic of China) and Sephadex LH-20 (Amersham Biosciences, Sweden). TLC analysis was carried out on silica gel GF 254 precoated plates (0.20 -0.25 mm; Qingdao) with detection by heating silica gel plates sprayed with 10 % H 2 SO 4 in ethanol.
Plant material
The aerial parts of Dodonaea viscosa were collected in Yunnan (China) in August 2008 and identified by Prof. Yu Chen, Kunming Institute of Botany, the Chinese Academy of Sciences. The voucher specimen of this plant has been deposited at the South China Agriculture University, Guangzhou, China.
Extraction and isolation
The air-dried plants (9.5 kg) were extracted with 95 % ethanol at r. t. for 3 × 24 h and filtered. The filtrate was concentrated and partitioned with EtOAc. The EtOAc part was evaporated to give 400 g of a residue, which was subjected to column chromatography over silica gel and eluted with petroleum ether/ethyl acetate (from 1 : 0 to 0 : 1). By combining the fractions with TLC (GF 254 ), seven
